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TMDL Study Domain
Metro Mississippl — Lake Pepin

Photo Credit: Angie Hong, Washington County SWCD
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Ecosystem Indicators & Metrics

TMDL Endpoints
32 ug/L Chl a
100 ug/L TP

0.8 meters Secchi transparency

32 mg/L TSS
21% frequency SAV with EMAP methods

Indicators & Metrics for MMakeover
*Water Clarity-Aquatic Vegetation
*Sedimentation
Invertebrates
*Fish
*Agquatic Habitat Quality Index

*Waterfowl
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TMDL and Mississippi Makeover Indicators

Water clarity
- TSS (mg/l) — summer average 1976-2008, L&
Dam #2 and #3
- Secchi (cm) — May—Sept average at L & Dam #3
- Secchi (cm) — Lake Pepin average

Aguatic vegetation

- frequency of occurrence (%) — EMAP sampling,
SAV

- species richness (maximum # species)

Sedimentation
- rate (Lake Pepin life span)
- load (metric tons/year)
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Invertebrates (mussels)
- catch/unit effort (% sites with <1/min)
- species richness (# species) 41
- Mucket mussel (% of population) 8

Fish
- catch per unit effort (individual species)
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TSS (MT/d) - 1985 to 2006
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TP (MT/d) - 1988
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Annual Average TP Load (Ib/day)
WWTP Effluent, Twin Cities Metro Area
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Factors Affecting Eutrophication
Site-Specific Standard

* Residence time of Pepin (days) vs.
glacial lakes (years). Flow is critical

» Lake Pepin is a low-productivity lake vs.
glacial lakes.

* Chlorophyll a not a direct indicator of
nuisance algae abundance in Pepin.

— Doeminated by diatems;Vs. blUe-greens



Lake Pepin residence time.
Estimated based on summer-mean flow at Prescott

\1976 & 1988
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Algal composition available for model development

B Upper L.P. - yes - Average of % BG O Upper L.P. - yes - Average of % Greens
O Upper L.P. - yes - Average of %Diatoms

1992 (47%) 1994 (70%) 1995 (83%) 1996 (59%) 1997 (75%) 1998 (53%) 2006 (24%)




Factors Affecting Site-Specific
TSS Standard for Mississippl

Need to support aquatic life

Inadequacies of turbidity standard
— Multiple meters used

— Turbidity standard silent on critical period,
compliance monitoring, etc.

Importance of Submersed Aquatic
Vegetation in Mississippi River ecology

Availablility of data linking TSS to SAV with
historical and spatial reference conditions



Avg. Main Channel Border SAV Frequency vs Avg. Summer TSS
LTRMP SRS & Multi Agency WQ Data 1998-2007

D Pool 4 upper
EPool 4 lower
@ Pool 3

& Pool 8
OPool 11

* Pool 12

MPCA A Pool 26

Turbidity
Criterion #IL R. LaGrange

mPool 13

2
>
o
c
@
S
=3
2
w
>
<L
L)
m
Q
=

0
TSSmglL: ¢

Turbidity NTU' : 3

"NTU estimate = (TS5-1.9)/2.49 MCES data for LD 3
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FaKerRPeEPIN
SedimentationtRates
Engstromienals 2000

What were

summer
average

TSS levels

in the 1950s?




== *Sedimentation

--O-- LD 3 Annual Avg. TSS

--@-- LD 3 Summer Avg. TSS

TSS from
Galtsoff's
transparency
data 9/1/1921

Summer Avg. TSS = 1.53 x Annual Avg. TSS
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South Metro Lake
Mississip Pepin
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TSS- Total P Chl-a

Standard: Standard: Standard:

100




One Scenario Could Meet
Both Standards

e Scenario 17

— 50% reductions in TP and TSS loads from Minnesota
River and Cannon River basins.

— 20% reductions in TP and TSS loads from St. Croix
and Upper Miss basins.

— Metroshed reductions

« Short term

— Hold wastewater TP constant

— 25 to 50% reduction in Stormwater runoff (urban v. urbanizing)
* Long term (2030)

— 70% reduction in permitted TP load from wastewater



Lake Pepin - All Scenarios
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Lake Pepin - All Scenarios
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Scenario 17 Could Meet

TSS Standard for

South Metro Mississippl

Summer Average Total Suspended Solids

in South Metro Mississippi River Before and After Scenario 17

Met Council Environmental Services and TMDL Model Results

Average TSS mg/L
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TSS (metric tons/year)
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TSS Draft Allocations

Scenario 17
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B Tributaries
O Ungaged NB
O Ungaged NPS

O Metroshed/direct Storm RC
O Metroshed/direct Storm
@ Metroshed/direct WLA
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TP Load Allocations by Sector

Lake Pepin Basin
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Draft Metroshed Allocations

Metroshed phosphorus allocation for scenario 17
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High flow Moist Average Dry Low Flow

Flow condition

Note 6 MCES facilities = 180 MT/yr
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